Appendix C
Trashraking Equipment

C-1. Description

Trashraking equipment is classified in three general cate-

gories. These categories are cable hoist, mechanical, and
catenary. Figure C-1 shows the various types of rakes

by classification. The types of trash to be handled are

classified in Table C-1.

a. Cable hoists

(1) General. Cable hoist trashrakes use wire rope
hoists to move the rake up and down to clean the trash-
rack. The rake portion can be the guided or unguided

type.

(2) Guide cable hoist trashrakes. Guided cable
trashrakes cover the full width of a set of trashracks.
Fixed channels at each side of the rack section or pump
bay guide the rake up and down in front of the trashrack.
The trashrake is raised and lowered along the front face
of the trashrack by a cable hoisting system. The rake is
lowered by gravity and raised by the hoist machinery.
The teeth of the rake are designed to pull away from the
rack during lowering and are engaged into the rack when
the rake is raised. The width of the rake is usually lim-
ited to 4.57 meters (15 feet) with the vertical travel lim-
ited to about 12 meters (40 feet). The rake can discharge
into a removable cart for transporting to a location for
trash removal by a truck. The entire trashrake can be
power driven to run on rails for use in multiple pump
bays or can be fixed at one location. The electrical
power is supplied to the rake by means of a cable on a
pull out reel or from a fixed bus bar with a trolley col-
lector. Electrical controls consist of lower and upper
limit switches and hoist overload protection. A typical
arrangement of the guided cable hoist trashrake is shown
on Figure C-2. The trash removal capability of the
guided cable hoist trashrake would include material
classes 1, 2, 3, and 4. The handling ability of class 4
debris depends on the size of the rake and how far the
teeth of the rake clear the rack when the rake is being
lowered.

(3) Unguided cable hoist trash guides. Unguided
cable hoist trashrakes are similar to the guided types
except that the rake is not restrained by guides on the
sides (Figure C-3). The rake moves up and down the
trashrack on wheels. Except for the guided provisions,
the unguided mechanism is very similar to the guided
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cable hoist trashrake. The width of these rakes are
limited to approximately 10 feet, and the vertical travel
ranges up to 40 feet. The trash removal capability of the
unguided cable hoist trashrake would include material
classes 1, 2, 3, and 4. This type of rake tends to lose
trash when being raised and has had overall poor perfor-
mance in some Corps-designed structures when compared
with the guided type of rake.

b. Mechanical trashrakes

(1) General. Mechanical trashrakes use chains,
levers or arms, hydraulic cylinders and gears to move the
rake up and down to remove the trash from the trashrack.
Four types of mechanical trashrakes are described below.
The types are climber, elbow arm, sliding arm, and chain
driven.

(2) Climber trashrakes. The climber-type mechani-
cal trashrake consists of a rake that covers a full bay
width and is raised and lowered along guides and driven
by sprockets on the rake assembly that mesh with a fixed
roller chain or rack attached to the side guides. The rake
assembly rotates around a pivot which permits the rake
to rise from the trashrack when lowered and mesh with
the trashrack when raised. The rake is driven positively
during both the up and down movements. The rake is
supported by a superstructure above the operating level.
The side guide bars, motor drive mechanism, and other
moving parts are located above the operating floor level.
A climber trashrake would be required for each pump
bay since they are fixed at one location. A climber
trashrake can be obtained to rake trashracks that are up
to 9 meters (30 feet) wide and 12 meters (40 feet) deep.
The rack needs to be inclined for this type of rake. The
electric controls consist of lower and upper limit switches
along with motor overload provisions. The controls can
permit a complete operation cycle of the rake with one
activation. A typical arrangement of the climber type
mechanical trashrake is shown on Figure C-4. The trash
removal capability of the climber type mechanical trash-
rake would include trash material classes 1, 2, 3, and 4.
The handling ability of classes 3 and 4 depend on the
length of the trash item and its effective diameter. The
width of the rake and the distance the teeth retract from
the face of the trashrack determine the rakes capacity to
remove large trash.

(3) Elbow arm-type trashrakes. The elbow-type unit
consists of a rake on the end of a two-piece arm similar
to that used on a backhoe. The arm is moved by means
of a hydraulic cylinder. In addition to the up and down
movement of the rake, it also can be made to pivot
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Table C-1
Trash Material Classification

Class Description

1 Very light weight debris or no debris

2 Light weight floating debris - small limbs or sticks,
agricultural waste, orchard prunings, corn stalks,
hay and leaves.

3 Medium weight floating debris - limbs or large sticks
and small logs (up to 76.2-millimeter (3-inch) diameter)

4 Flowing debris - water grass, water-logged debris
and refuse such as tires, rugs, and mattresses

5 Heavy weight floating debris - large logs or trees

where attached to the operating platform, thus allowing it
to sweep a greater width and provide unloading capabil-
ity adjacent to the rake unit. For a station with multiple
pumps, the rake unit is mounted on a traveling platform
allowing its operation in front of any pump. The rake is
limited to a width of 3.0 meters (10 feet), and the raking
depth can vary to 8.7 meters (25 feet). Manual control
of the rake is performed by an operator from a cab
located on the platform. This rake also has the advan-
tage of power down movement rather then depending on
gravity forces to lower the rake. A typical arrangement
of the elbow type trashrake is shown on Figure C-5. The
trash removal capability of the elbow-type rake would
include material classes 1, 2, 3, 4, and 5.

(4) Sliding arm trashrakes. Sliding arm or telescop-
ing arm rakes consist of a pivoting boom assembly sup-
ported from a frame. The boom assembly supports a
sliding rake arm that allows the rake to be lowered and
raised. Pivoting of the boom assembly also allows the
rake arm to be moved away from or to the trashrack.
The frame supporting the rake can be permanently fixed
at one location for raking only one trashrack or can be
mounted on a rail-supported platform which would per-
mit one unit to rake multiple trashracks. The rake can
empty into a cart onto the operating platform. This rake
can be obtained in widths up to 4.6 meters (15 feet) and
rake racks to 8.7 meters (25 feet) deep. The controls can
permit a complete operation cycle of the rake with one
activation. A typical arrangement of the sliding arm
trashrake is shown on Figure C-6. The trash removal
capability of the sliding arm trashrake would include
material classes 1, 2, 3, and 4. The ability to handle

classes 3 and 4 depends on the rake arm being able to

clear the trash on the downward movement of the rake
arm.
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c. Catenary trashrakes

(1) General. Two types of catenary trashrakes are
unguided (free hanging) and guided. Both types consist
of a chain on each side, supported by two sprockets that
hang down the front of the trashrack. Several beams
with teeth attached (rakes) have each end connected to
each chain. The continuous movement of the chain drags
the beams across the rack. The beams are held into the
rack by gravity. This type of rake can be used for racks
up to 12.2 meters (40 feet) wide with depths up to
12.2 meters (40 feet). The chains are motor driven uti-
lizing gearing and drive shafts similar to dam tainter gate
machinery. Since the beams rub along the trashrack,
care must be given to the alignment of the racks so that
it provides a smooth surface without any projections for
the rake beams to catch on.

(2) Unguided catenary trashrakes. The unguided
catenary trashrake consists of a free-hanging chain with
rake beams spaced approximately every 3.0 to 4.6 meters
(10 to 15 feet) along the chain. The chains are supported
by an idler sprocket at the top of the trashrack and a
driven sprocket located at the same elevation as the idler
sprocket and a sufficient distance from the trashrack so
that the free hanging chain makes contact with the
bottom of the rack. A typical unguided catenary trash-
rake is shown on Figure C-7. The trash removal capabil-
ity of the unguided catenary trashrake would include
material classes 1 and 2 with some limited capability of
classes 3 and 4. Items of size greater than the depth of
the rake beams are usually not removed by the rakes.

(3) Guided catenary trashrakes. The guided catenary
trashrake is the same as the unguided catenary trashrake
except that the down leg of the chain from the driven
sprocket is guided to ensure that the chain reaches the
bottom of the rack. A typical guided catenary trashrake
is shown on Figure C-8. The trash removal capability of
the guided trashrake would include material classes 1
and 2. As with the unguided type, this rake can on a
limited basis handle some class 3 and 4 material depend-
ing on its size.

C-2. Selection Criteria

a. General Table C-2 indicates some of the com-
parison factors that can be used to judge the trashrakes
and their application. Intangible factors may also need to
be considered such as local operating agencies’ requests.
In most cases it will be necessary to make a comparison
for a minimum of two different type rakes and obtain
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Figure C-4. Mechanical climber screen arrangement
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Figure C-5. Mechanical elbow arm arrangement
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Table C-2
Selection Factors
Type Guided Unguided Mech. Mech. Mech. Catenary Catenary
of Rake Cable Cable Climber Elbow Arm Sliding Arm Guided Unguided
Handles all types of trash A P A G A A A
Quantity of trash handled A A G A G A A
First costs L L H L L M M
Operating costs M M M M M M M
Maintenance costs M M M M M M M
Rack can be manually G G P G G PP
raked upon breakdown
Large trash can be G G A G G P P
removed from in front of
the rake
Speed of operation L L H L L M M

Abbreviations used:

- Good
Average

- Poor

- High

- Medium
Low

CFZIIT>»E

estimated costs from the manufacturers. The results of designed to remove this first flush quickly in order to
this study and reasons for selection should be presented prevent a buildup that may damage the trashrack.
in the design memorandum.
(c) It is usually best to plan for a greater amount of
b. Design considerations Many items must be trash than current conditions may indicate since it is very
considered in the selection of the type of trashrake and costly to make changes to the raking system after the
whether the rake should be manually or power operated. pumping station has been constructed.
Some of these items are the type of trash expected, the
qguantity of trash and how quickly it occurs, the number (2) Other considerations. The rated lifting capacity
and size of the pump bays to be raked, the hazard created of the rake should be large enough to lift the majority of
with a trashrake failure, and the first costs and operating the trash expected. In most cases, a capacity of 454 kilo-
and maintenance costs. grams (1,000 pounds) is sufficient. The speed of opera-
tion is also a consideration. Some rakes, due to their
(1) Type and quantity of trash. A physical survey of design, do not permit fast raking of the entire trashrack.
the contributory area and consultation with the local The maximum time for the rake system to be able to
interests and operators at nearby pumping stations should rake the entire pumping station trashrack should be less
be conducted to determine the type and quantity of trash than 1 hour. The hazards that may be created with a
expected. If information concerning the quantity of trash trashrake failure should be considered when deciding on
is not available, the following can be assumed. the number and type of rake to use. Where the entire
pumping station capacity is expected to be used on a
(@) Pumping stations located on open ditches will regular basis and trash may occur which would clog the
have the trash arrive at an even rate, and the trash can betrashrack limiting pump operation, multiple units or units
handled with a minimum number of raking units. with good raking capability should be used. If trash is
larger than capable of being handled by normal raking,
(b) Pumping stations located on sewers in urban such as large parts of trees, an auxiliary crane in front of
areas will have most of the trash arrive during the first the raking area should be considered.
flush of the runoff, and the raking system should be
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